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Abstract – This paper surveys the evolution of industrial concentration of the Brazilian automotive market as well as its
positioning in the worldmarket. Data available by OICA (International Organization of Motor Vehicle Manufacturers) were
used to better understand the characteristics of the Brazilian market on the world stage. A cluster analysis algorithm (by the
k-means technique) ranks Brazil with a concentration profile in a group of countries like US and South Korea, in contrast to
countries such as Germany, Canada and Japan, or even France and Italy. It is rather usual to characterize the market structure
through industrial concentration indices: we revisit CR ratios (concentration ratios), HHI (Herfindahl-Hirschman index), B
(Rosenbluth index), and CCI (Horvath comprehensive concentration index). Data of Anfavea-Brazil (Associac¸a˜o Nacional dos
Fabricantes de Veı´culos Automotores) were used to estimate these indices in the period 2012-2018 for the national automobile
industry. The values obtained indicate that by 1998 the automotive sector was behaving as an oligopoly-differentiated.
However, the values of more recent periods (particularly CR4) strongly indicate that the sector is currently moderately
concentrated and is changing for a quasi-devolved market.
Keyterms – economic activity of the automotive industry; industrial concentration levels; concentration ratio (CR4);
Herfindahl-Hirschman index (HHI); automotive market share.
I. INTRODUCTION
The automobile sector is considered to be one of the most important industrial activities in the modern world [51]. It is intended toanalyze the strategies of the Brazilian automobile industry and especially the market concentration, taking into account the different
factors that influence such a process. Thus, we seek to understand the importance of the sector, as well as its possibilities for expansion. The
automobile industry has been ordinarily regarded as a differentiated-concentrated oligopoly [35]. The automotive sector is characterized by
a concentrated market structure, with a relatively small number of large corporations accounting for the largest share of production and total
sales. In this structure, competition occurs through product differentiation, creating niche-markets in order to secure a market share. The
automobile industry, including car, buses, trucks, tractors and the like, is heavily subject to fluctuations in demand [1], [9]. Concentration
by industry is a function of the number of companies operating and their respective market shares in total sales [22]. Market concentration
is also used as a measure of competition [18], [39]. In a broad sense, the term industrial concentration is understood as a process that
consists in increasing the control exerted by large companies over economic activity [4]. The industry with higher profits, consequently,
greater capacity for internal capital accumulation. This can give more incentives for new investments, increase their market power, lowering
the participation of competing industries [25], [27], [29]. It is proposed in this work:
• Study of the behavior of the Brazilian motorcars market and its positioning in the world scenario.
• Analysis of degree of concentration (CR4), Herfindahl Hirschman Index (HHI), Horvath Extended Concentration Index (CCI),
calculated based on the participation of the automakers in Brazil.
• Investigation of the automotive market concentration in historical comparison and in the strategies of the Brazilian automotive industry,
seeking a better understanding of the competitiveness of the automotive sector.
In the industrial mass production systems, such as the automotive sector, the concentration of vehicle manufacturing in the hands of a
small number of organizations has been consolidated. In the 1960s, the three major US automobile companies accounted for 94 percent
of that country’s production. In Germany, four companies made 91% of the vehicles. In France, 100% of the production came from four
ar
X
iv
:1
90
8.
09
68
6v
1 
 [q
-fi
n.G
N]
  2
6 A
ug
 20
19
2companies, and in Italy, just a single company produced 90% of the vehicles on its own ( [49]). In any case, a concentration similar to
Pareto’s 80/20 rule seems to be obeyed [15]. The Pareto Principle or the law of the vital few [34], [38]:
Pareto rule: “for many events, approximately 80% of the effects come from 20% of the causes.”
With the uncontrolled inflation in the early 1990s [23], vehicle prices increased and so did financing constraints and ban on new consortia,
favoring poor sales performance until 1992 [16]. Due to concerns about the future of domestic production and the ability of this sector
to generate trade deficits, a slow opening process was chosen, without much investment. The second cycle of investments refers to the
expansion of the domestic market, starting in the second half of the 2000s [10], [35]. It was motivated by the resumption of the positive
employment and income trajectory in the Brazil, expansion of internal demand and improvements in financing conditions, especially from
the decline in interest rates and strengthening of corporate financing operations by the National Bank for Economic and Social Development
(BNDES) [5], [7]. In the period from 2006 to 2013, the automobile tax rate was reduced (excise tax exemption) in order to increase their
demand. In this regard, see [19], [50]. An important feature that differentiates the Brazilian market from other markets is investments in the
production of the so-called popular cars. Most automakers focus their production on popular cars. In the first half of 1997, this modality
reached 61% (popular) and 69% (small) of domestic car sales. Since 1997, companies have stepped up the introduction of more sophisticated
versions of small motorcars. Flex-fuel autos now represent about 90% of all light-duty registrations. Just to put it chronologically, the years
in which the major automakers started business in Brazil are compiled: Ford 1919, GM 1925, VW 1953, Fiat 1976, Toyota 1988, Kia
Motors 1992, Honda 1996, Daimler-Chrysler 1998, Renault 1998, PSA Peugeot-Citroe¨n 2001, Chery 2009, JAC 2011, Hyundai (2012),
Jeep (Fiat-Chrysler Automobile) 2015. The empirical part of the paper seeks to understand the concentration process of the automobile
industry through historical analysis and a comparative method between Herfindahl-Hirschman Index (HHI) and CR4 Index, which are the
two types of concentration indices most commonly used in studies to determine market competitiveness. [17], [31], [46].
II. WORLD SCENARIO AND EXPORTS
For a worldwide view, in Table I we list the twelve largest automobile companies, and their productions (in thousand units per year)
[44]. The evolution in world automobile production, covering only the top ten producing countries, shows an evolution as identified in
Figure 1. Data were obtained from the Organisation Internationale des Constructeurs d’Automobiles, abbreviated by OICA (International
Organization of Motor Vehicle Manufacturers). It was founded in 1919, and aggregates automobile industry associations from 39 countries
[32]. A focus on specific geographic areas of particular interest can be seen: in South America [42], or northeast Brazil [26]. A noteworthy
point is that China went from production of 2 million units in 2000 to more than 23 million units in 2014, increasing its share of world
production from 3.5% to 26.4% in total in the period [6], [44]. A radical change in the global automobile market [8].
Table I
WORLDWIDE VEHICLE PRODUCTION BY AUTOMAKER (RANKING OF THE 12 LARGEST COMPANIES, 2014). SOURCE: OICA.
automaker total production (in thousand units)
Toyota 10,475
Volkswagen 9,895
General Motors 9,609
Hyundai 8,009
Ford 5,970
Nissan 5,098
Fiat 4,866
Honda 4,514
Suzuki 3,017
PSA(Peugeot-Citroe¨n) 2,917
Renault 2,762
BMW 2,166
Table II explains the high degree of concentration, as ten companies account for 75% of world production [40]. In this evaluation the
CR3 and HHI concentration indicators were calculated for several countries. Observing the CR3 values in the different producing countries,
a variation between [0.64, 1.00] is found. There is an non-negligible correlation (r2 ≈ 0,65) between these two indices in the case of the
world motorcar industry. The crisis in internal vehicle sales has considerably increased domestic industry exports [14], [43]. Brazil recorded
a record export: 172,693 vehicles (ref. Q1 2017), a volume 69.7% higher than in the same period for 2016 (Figure 2). For details on the
main destinations of exports of automobiles made in Brazil, see Brazilian automobile industry directory 2017.
III. CONCENTRATION INDICES
A. Concentration ratios CR
The indices referred to as concentration ratios are established from the descending ordering of the studied variable [36]. Thus, the share
of the largest companies in total is considered, i.e. the ratio of the k < n largest firms in a market with n firms would be defined by [18]:
CRk
def
=
∑ki=1 Xi
∑ni=1 Xi
,
where Xi denotes the variable of interest to measure the degree of concentration. Alternatively, one can calculate
CRk
def
=
k
∑
i=1
Pi,
where Pj
def
= X j/∑ni=1 Xi is the market share for the jth firm.
3Figure 1. Evolution in world automobile production: the 10 largest producing countries (Brazil in 9th place). Source: OICA-International Organization of
Motor Vehicle Manufacturers.
Table II
INDICATORS OF CAR PRODUCTION CONCENTRATION IN THE MAIN PRODUCING COUNTRIES IN 1992. SOURCE: [40].
country # automakers total production CR3 HHI
Japan 9 9,378,694 0.64 0.19
USA 9 7,082,000 0.90 0.33
Germany 7 4,863,721 0.67 0.20
France 2 3,329,490 1.00 0.50
Spain 9 1,790,615 0.70 0.28
Italy 8 1,476,627 0.92 0.58
South Korea 6 1,306,752 0.91 0.37
United Kingdom 8 1,291,880 n.d. n.d
Canada 6 1,034,197 0.77 0.27
EU (Europe Union) 6 930,000 n.d. n.d.
Brazil 4 815,959 1.00 0.37
Mexico 4 788,599 n.d. n.d.
Figure 2. Export volumes of automobiles from Brazil, 1990-2017. Source: Anfavea. http://www.anfavea.com.br/estat%C3%ADsticas.html.
Even though the value of k is arbitrary, for the sake of simplicity, one chooses to work only with the participation of the four (respectively
eight) largest companies. The respective indices are denoted by CR4 e CR8. These measurements are easy to compute because billing, installed
capacity or sales information is usually available. The main shortcomings in the use of these indices are:
1) In a given evaluation period, the k largest companies considered may not be exactly the same as those considered for other periods.
2) This approach disregards the relative concentration between firms, either within the group of the largest firms or even among the
others.
In Item 2, it is worth mentioning that the mergers that occur within the groups of n−k firms will not be captured, nor will the changes
in the relative participation of each firm belonging to the group of largest k be considered.
4B. Herfindahl-Hirschman Index (HHI)
The index H (or alternatively, HHI) was defined by the expression [11], [37]
H def=
n
∑
i=1
P2i ,
where Pi
def
= Xi/∑nj=1 X j accounts for the marketshare corresponding to i-th firm in total. This index was inspired by the mean square error
rate introduced by Gauss and widely used in all sciences. Corresponds to the use of a quadratic weighting factor. In general, the expression
could be put in the form
H def=
n
∑
i=1
WiPi,
where Wi is the weighting factor for each plot Pi. The particular choice where the weighting factor is Wi = Pi leads to the square in terms,
assigning greater weight the larger the plots. One could interpret the contributions of all n firms described by a vector in Euclidean space,
P def= (P1,P2, · · · ,Pn) and since each coordinate is a contribution to the total, ∑ni=1 Pi = 1. Besides, Pi ≥ 0.
Herfindahl Index Bounds:: In the case of a monopoly, there is a firm P1 (without loss of generality) that is responsible for the entire
market share: P1 > 0 and for the other firms, j 6= i, Pj = 0. The contribution is upper bounded by the unit:
H =
n
∑
i=1
P2i ≤ 1.
In order to examine the lower bound for H (also denoted by HHI), we consider the Lagrangian
Ldef=
n
∑
i=1
P2i −λ
(
n
∑
i=1
Pi−1
)
.
By imposing a null partial derivative of the Lagrangian,
∂L
∂Pj
= 2Pj−λ = 0,
it is founded Pj as a function of the Lagrange multiplier, and by imposing the constraint ∑ni=1 Pi = 1, one finds that ∀ j, Pj = 1n . Straightforward
to verify by the second derivative signal that the point is minimum. Combining the two bounds results for competition with n firms in total
gives the following:
1
n
≤ H ≤ 1.
The upper bound indicates the case where one company has maximum market power (monopoly). Looking at the lower bound, it can
be seen that as the number of firms increases, the lower limit of the Herfindahl index will decrease. Obviously, when the number of firms
tends to infinity, the index value tends to zero: limn→∞H = 0 (excluding monopoly).
Often, the H index is considered expressed as points, where Pi is a percentage: in this case, the bounds correspond to
10,000
n
≤ H ≤ 10,000 points.
If there is a monopoly, the company has 100% of the market and the upper bound is reached. According to the U.S. Department of
Justice & Federal Trade Commission [13], [20], the different scenarios are:
• Unconcentrated Markets: HHI below 1,500
• Moderately Concentrated Markets: HHI between 1,500 and 2,500
• Highly Concentrated Markets: HHI above 2,500
Some simple rules for the competition system can be established in terms of HHI. Here, the sub-indexes 0 and 1 means, before and
after fusion, respectively. With ∆Hdef= H1−H0,
(a) If H1 < 0.1 (market remains devolved.)
(b) If 0.1≤ H < 0.18 e ∆H < 0.1 (with fusion there was a small increase in concentration).
(c) If H1 ≥ 0.18 e ∆H < 0.005 (there is no causal nexus: the market was already concentrated).
C. Dominance Index (DI)
Again, it is assumed that there are n companies operating in the market and the concentration function F , for some parameter α > 0
exogenous to the model is
F(Q,α) def=
n
∑
i=1
 P2αi(
∑nj=1 P
α
j
)2
 .
The cases of interest are [48]
1) for α = 1, F(Q,1) = HHI.
2) for α > 1 there is an index of α-dominance.
5The most commonly used case, F(Q,2) = ID, is called DI and refers to dominance index.
DI def=
n
∑
i=1
 P4i(
∑nj=1 P
2
j
)2
 .
D. Rosenbluth Index (B)
The Rosenbluth index (B) is defined by taking into account that companies in an industry are ranked in such a way that P1 ≥ P2 ≥ P3 ≥
...≥ Pk. through
B def=
1
2∑ki=1 Pi−1
Again, when the industrial sector consists of a single company, B = 1, i.e., the Rosenbluth index reaches its maximum value. On the other
hand, this index approaches zero when production is relatively evenly divided by a large number of companies [30].
E. Horvath Comprehensive Concentration Index (CCI)
Unlike CRk which is a measure of absolute concentration, the HHI index is a relative measure of concentration. Measuring something
midway between CRk and HHI is the Horvath index ( [28]), whose definition is:
CCI def= P1 +
n
∑
i=2
P2i × [1+(1−Pi)],
where P1 is the market share of the largest holding firm (largest firm’s share).
Given that the CCI combines an absolute and relative concentration measure as compared to CRk (which is an absolute measure) and
HHI (which is a relative measure), the values are expected to comply with inequality
HHI ≤CCI ≤CRk.
IV. BRAZILIAN AUTOMOBILE INDUSTRY IN THE WORLD
Here, the idea is to visualize the behavior of Brazilian vehicle manufacturing groups in relation to the worldwide scenario [41], [45].
An exploratory data analysis was performed by plotting the box diagrams (Tukey’s box plot) for the concentration indices [12].
The graphs were obtained using the excellent free application available at http://shiny.chemgrid.org/boxplotr/ and are shown in Figure
3. There is a positive asymmetry in the distribution of CR3 indices, which does not occur for HHI. The boxplot statistical data are shown
in Figure 3. Note that there is just a single outlier with respect to the HHI index, which corresponds to Italy. The explanation is obvious:
Fiat is responsible for the excessive industrial concentration in that country, not comparable to what happens elsewhere ...
Figure 3. Boxplot for CR3 and HHI concentration indices of automotive industries in several countries.
Another concern is the fact that both indices maintain some collinearity as they tend to estimate – to some extent – market concentration.
For example, in the sector of interest (the automobile industry in various countries of the world, 2018), in the assessment of the CR3 and
HHI concentration indices, a non-negligible correlation (r2 = 0.6489) between them, fitted via linear regression, is obtained as HHI =
0.7434CR3−0.277. The use of a cluster analysis algorithm, by the k-means technique [21], results in the clusters displayed in Figures 4
and 5. In the first, the country motor vehicle manufacturing are separated into the groups:
GR1={Germany, Canada, Spain and Japan}
GR2={Brazil, South Korea, USA, France, Italy}
The calculated baricenters for both clusters are shown in Figure 4 and correspond to the pairs (0.695, 0.235) and (0.946, 0.430),
respectively. They were obtained using the online analysis available at https://calculator.vhex.net/post/calculator-result/k-means-clustering.
The separation between the two “large” groups (GR1 and GR2) suggests that in the countries of the GR2 group, in which Brazil is
inserted, they present higher industrial concentration. The values obtained by choosing k = 3 groups result in baricenters of the three
6Figure 4. Cluster Analysis: Agglomerative classification between different countries according to the CR3 and HHI indices. Analysis in k = 2 groupings.
Figure 5. Cluster Analysis: Agglomerative classification between different countries according to the CR3 and HHI indices. Analysis in k = 3 groupings.
groupings given by (0.695, 0.235), (0.937, 0.357), and (0.960, 0.540). Of the indicated values, it is in Japan that the automobile market
presents the greatest deconcentration. Considering a classification defined in three groups, the separation occurs in the partition of group
GR2, generating a group {Italy, France} in which the industrial concentration is more marked; in the first, by the power of Fiat, in the
second, by Renault’s marketshare, and the new group {South Korea, USA, Brazil}.
A. Automobile Marketshare
A table containing the number of annual passenger cars licenses (for this type of vehicle only) was compiled as a base. Only
companies affiliated with ANFAFEA were considered [3], which is representative of automobile production. Add to the fact that
new licensed vehicles constitute a significant fraction of the produced motorcars. There are 16 companies, some like the FCA that
includes {Chrysler,Dodge,Fiat,Jeep}, or HPE that involves {Mitsubishi,Suzuki}, or CAOA that includes {Hyundai,Subaru} or Toyota,
{Toyota,Lexus}.
A first sketch shown in Figure 6, consists of a bubble chart. In it, the axles are: X (year), Y (#automakers code), size (Here, we chose
to use the diameter of the bubbles proportional to the number of vehicles per #automakers). Visual inspection (Fig. 6) shows that industrial
concentration has been decreasing in recent years. The behavior identified by the three large bubbles (labels 4, 6 and 16; FCA, GM and
VW) is no longer so remarkable. The average values of light-duty vehicles licensed by automaker, standard deviations and coefficients of
variation were calculated and are presented in Table III.
Highlighted labels are shown in blue color. Car-makers that have been experiencing large fluctuations in production (with uneven annual
production and more prone to crisis effects) include: Audi (+), FCA / FIAT (-), Hyundai (+), Peugeot-Citroe¨n (-), and VW (-). Those of
more stable production are Honda, Jaguar Land Rover and Nissan. Of the major automakers in Brazil, GM and Renault show slightly more
regular production. Fiat and Volkswagen had a substantial reduction in production and sales, practically reduced to one third of 2012 levels.
During this period, Hyundai went from a production of 20,000 units/year to almost 200,000 units/year. These data allow us to estimate,
although not very accurate, the companies’ market share. The justification is the high correlation between the number of annual licenses
of passenger cars and the annual production of each automaker. Aiming to shorten the gap between the intention and effectiveness of a
purchase, automakers are increasingly investing in marketing. Advertising investment (TV, Internet, newspapers and magazines) has been
growing at a sustainable rate of over 10% per year. Such a growth shows that the market is increasingly fierce among the major vehicle
manufacturing groups. And wins who uses the best strategies, diversification and differentiation in each segment [2], [40].
7Figure 6. Total licensing of light-duty vehicles by automaker: evolution between 2012 and 2017. Data Anfavea annuals [3]
Table III
EXPLORATORY ANALYSIS OF PASSENGER VEHICLE LICENSING DATA (2012-2017) BY AUTOMAKERS IN THE COUNTRY. DATA: ANFAVEA YEARBOOKS
[3].
automaker mean standard deviation CV
AUDI 10,533 4,477 43%
BMW 14,553 3,012 21%
CAOA 46,606 21,213 21%
FCA/FIAT 449,155 187,443 42%
FORD 246,389 59,650 24%
GM 428,665 112,833 26%
HONDA 136,520 10,210 7%
HPE 33,447 13,420 40%
HYUNDAI 145,042 60,877 42%
JAGUAR LAND ROVER 8,922 1,334 15%
MERCEDES-BENZ 11,849 3,708 31%
NISSAN 66,293 12,283 19%
PEUGEOT-CITROEN 82,659 38,616 47%
RENAULT 184,972 43,106 23%
TOYOTA 134,537 30,246 22%
VW 394,317 191,198 48%
OTHERS 44,879 20,824 46%
Table IV
ANNUAL MARKETSHARE CORRESPONDING TO EACH AUTOMAKERS, BASED ON THE NUMBER OF LICENSES: 2012-2017.
8B. Assessment of Concentration Indices (2012-2017) in the Brazilian Automotive Industry
Following the formulas presented in the methodology section, and the data from Table IV, were calculated using a spreadsheet, the
indices to quantify the industrial concentration in the automotive sector [33]. The results are summarized in Table V. The fluctuation in
the CR8 index is less sensitive than that in CR4, since it involves a larger number of automakers, conferring greater robustness.
Table V
CR4 , CR8 , HHI , B AND CCI INDICES FOR THE AUTOMOBILE INDUSTRY IN THE 2012-2017 (TABLE II).
year CR4 CR8 HHI B CCI
2012 0.70508 0.89396 0.1463 2.43809 0.40003
2013 0.66319 0.87739 0.1306 3.06383 0.36824
2014 0.62931 0.87603 0.1215 3.86668 0.34670
2015 0.57387 0.86907 0.1085 6.76840 0,31965
2016 0.53755 0.87011 0.1072 13.31406 0.32160
2017 0.54768 0.87898 0.1098 10.48510 0.32898
To facilitate redundant visualization, data on CR4 and HHI indices show a slow, but progressive deconcentration in the car industry.
There is a slight increase in concentration in 2017, but in values that can be interpreted as statistical fluctuation and not a trend in the sector
(Fig. 7). The drop in the concentration index can probably be attributed to the installation of new automakers in the country, partitioning
the motorcar market. Although automakers such as JAC (among others) were not included as they did not participate in ANFAVEA, part
of the effect is reflected in the market reallocation. As a global assessment in the reference period (2012-2017), the following values of the
median industrial concentration indices were calculated: CR4(median)≈ 0.6016, HHI(median)≈ 0.1156, CCI(median)≈ 0.338.
Figure 7. Evolution of concentration index estimates for CR4 and HHI for light-duty vehicles: 2012 to 2017.
V. CONCLUDING REMARKS
It is possible to partially characterize the automobile market structure through indices of industrial concentration. Until 1998, there were
only four companies operating in Brazil. With the entry – around the year 2000 – of five more automakers: Toyota, Renault, Mercedes
Benz, DaimlerChrysler and Peugeot-Citroe¨n [5], it appears that the high concentration ratio in the sector has gradually declined as new
companies were implemented in Brazil. Industrial concentration indices point out that the automotive sector – which usually behaved as
a differentiated-concentrated oligopoly, as it was characterized by a high degree of concentration (with over 90% of the market being
controlled by five manufacturers, namely: FCA/Fiat, General Motors, Volkswagem, Ford and Renault) – has been changing [2], [24], [47].
The estimated concentration index values expressed via CR4 up to 2010 were in a range that can be characterized as that of a highly
concentrated market, clearly above 65%. The recent estimates obtained in this paper do not cover all types of motor vehicles (excluding
trucks, buses, agricultural machinery, wheel and grain harvester, crawler tractors, etc.). The focus was on annual all light-duty licensing, but
there is of course a correlation with overall production in the country. Add to this the fact that only Anfavea-associated automakers were
considered, excluding motor vehicle manufacturing groups such as JAC (China) or JEEP. This, of course, would naturally tend to reduce
the concentration index estimates, both by increasing competitiveness and by the more distributed share of the 0 km light-duty motorcar
market. In fact, it is no longer highly concentrated market. The values obtained for CR4 (Table II) imply that the sector has moved from
a highly concentrated market pattern to a moderately concentrated market (45 <CR4 < 60, [33]). This fact is striking in the period under
review, contrasting with the characteristic profile observed until the beginning of the millennium. Prospects for the future seem to indicate
a tightening of competition, an increase in the number of companies in the sector, with an expressive reduction in the sector’s exaggerated
industrial concentration. Regarding exports, from 2003 onwards, there was a significant increase in vehicle exports. Looking at the annual
vehicle production variation data, the data available in Anfavea’s statistical yearbook show that GM and Renault were the lowest-fluctuating
installed companies in the period (2012-2017). In contrast, Fiat and VW showed (indirectly) the largest negative variations in production,
the most directly affected by the crisis. Another interesting finding came from the analysis of Brazil’s position worldwide in relation to the
industrial concentration of the automobile industry. A cluster-based statistical study places Brazil with concentration profile in a group of
countries such as the USA and South Korea, in contrast to the group of countries such as Germany, Canada and Japan, or even France and
Italy. This view is interesting to boost the understanding of the behavior of the Brazilian automobile industry.
9REFERENCES
[1] ABREU, Patricia C. de. A indu´stria automobilı´stica brasileira. Rio de Janeiro: Universidade Federal do Rio de Janeiro, 1996.
[2] ALMEIDA, Carla C. R. de; CAIO, Silvio A. F.; MERCEˆS, Raimundo; GUERRA, Oswaldo F. “Indu´stria automobilı´stica brasileira: conjuntura recente e
estrate´gias de desenvolvimento”, indicadores Econoˆmicos FEE Vol.34 n.1, p.135-152, 2006. available at https://revistas.fee.tche.br/index.php/indicadores/
article/view/1450.
[3] ANFAVEA, Anua´rio da Indu´stria Automobilı´stica Brasileira, 2017. Anfavea http://www.anfavea.com.br/estatisticas.html
[4] BARBOSA, Fernando de H. “Medidas de concentrac¸a˜o”, Revista de Econometria Vol.1 n.1, p.31-53, 1981 doi: 10.12660/bre.v1n11981.3170
[5] BARROS, Daniel C.; CASTRO, Bernardo H. R. de; VAZ, Luiz F. HUPSEL. Panorama setorial 2015-2018: automotivo. In: “Banco Nacional de
Desenvolvimento Econoˆmico e Social (Brasil). Perspectivas do investimento 2015-2018 e panoramas setoriais”. Rio de Janeiro: BNDES, p.29-38, 2014.
https://web.bndes.gov.br/bib/jspui/bitstream/1408/14155/1/Automotivo P BD.pdf
[6] BARROSO, Gleydson; ANDRADE, Marcos A. R. “Indu´stria automotiva do Brasil - Estrate´gias da indu´stria automobilı´stica chinesa no mercado
brasileiro”, IX SEGeT-Simpo´sio de Exceleˆncia em Gesta˜o e Tecnologia. Resende–SP (2012).
[7] BARROS, Daniel C., and PEDRO, Luciana S. O papel do BNDES no desenvolvimento do setor automotivo brasileiro. 2012.
[8] BARWICK, Panle Jia; CAO, Shengmao; LI, Shanjun. “Local protectionism, market structure, and social welfare: China’s automobile market.” National
Bureau of Economic Research, 2017. doi: 10.3386/w23678
[9] BAUMGARTEN Jr, Alfredo L. “Demanda de automo´veis no Brasil”. Revista Brasileira de Economia Vol.26 n.2, p.203-297, 1972.
[10] BOTELHO, Adriano. “Reestruturac¸a˜o produtiva e produc¸a˜o do espac¸o: o caso da indu´stria automobilı´stica instalada no Brasil”. Revista do Departamento
de Geografia Vol.15, p.55-64, 2011. doi: 10.7154/RDG.2002.0015.0006
[11] BREZINA, Ivan; PEKA´R, Juraj; CˇICˇKOVA´, Z.; REIFF, Marian. “Herfindahl–Hirschman index level of concentration values modification and analysis
of their change.” Central European Journal of Operations Research Vol.24 n.1, p.49-72, 2016. doi: 10.1007/s10100-014-0350-y
[12] CAMPOS, Marcı´lia; REˆGO, Leandro; MENDONC¸A, Andre´. Me´todos Probabilı´sticos e Estatı´sticos, LTC, RJ, 2017.
[13] CARLTON, Dennis W. “Revising the horizontal merger guidelines”. Journal of Competition Law and Economics Vol.6 n.3, p.619-652, 2010. doi:
10.1093/joclec/nhq007
[14] CARVALHO, Ene´as G. de. “Globalizac¸a˜o e estrate´gias competitivas na indu´stria automobilı´stica: uma abordagem a partir das principais montadoras
instaladas no Brasil”. Gesta˜o & Produc¸a˜o Vol.12 n.1, p.121-133, 2005. doi: 10.1590/S0104-530X2005000100011
[15] CIRILLO, Renato. The Economics of Vilfredo Pareto. Routledge, 2012.
[16] COMIN, Alexandre. De volta para o Futuro - Polı´tica e reestruturac¸a˜o industrial do complexo automobilı´stico nos anos 90, Sa˜o Paulo Annablume,
1998.
[17] COSTA, Cleusa; ROSA, Eliamar M. da “Indu´stria automobilı´stica paranaense de 2002/2005: a concentrac¸a˜o do mercado”. Revista Cieˆncias Sociais em
Perspectiva Vol.6 n.10, p.37-48, 2007.
[18] CURRY, B.; GEORGE, K. D. “Industrial concentration: a survey”. Journal of Industrial Economics Vol.31 n.3, p.203–255, 1983. doi: 10.2307/2097885
[19] da SILVA, Christian L. “Competitividade e estrate´gia empresarial: um estudo de caso da indu´stria automobilı´stica brasileira na de´cada de 1990”. Revista
da FAE Vol.4 n.1, p.35-48, 2001.
[20] U.S. Department of Justice & Federal Trade Commission, “Horizontal merger guidelines”. §5.3 (08/19/2010). available at: https://www.justice.gov/sites/
default/files/atr/legacy/2010/08/19/hmg-2010.pdf
[21] de OLIVEIRA, He´lio M. “The adaptive mean-linkage algorithm: A bottom-up hierarchical cluster technique.” preprint arXiv: 1502.02512 (2015).
[22] DJOLOV, George G. The Economics of Competition: The Race to Monopoly, Routledge, 2014.
[23] FEIJO´, Carmem A.; CARVALHO, Paulo G. M.; RODRIGUEZ, Maristella S. “Concentrac¸a˜o industrial e produtividade do trabalho na indu´stria de
transformac¸a˜o nos anos 90: evideˆncias empı´ricas”. Revista Economia. Nitero´i: ANPEC Vol.4 n.1, p.19-52, 2003. https://EconPapers.repec.org/RePEc:
anp:econom:v:4:y:2003:i:1:p:19-52
[24] FERRAZ, Silvio A.; ALMEIDA, Carla C. Indu´stria automobilı´stica brasileira: conjuntura recente e estrate´gias de desenvolvimento. Texts for Discussion,
Departamento de Economia e Relac¸o˜es Internacionais, Floriano´polis: UFSC, 2006.
[25] FILHO, Arthur Barrionuevo. “A Relac¸a˜o entre mark-up’s, concentrac¸a˜o e lucratividade”. Rev. de Economia Polı´tica Vol.10 no.4 (40), Oct-Dec 1990.
[26] GOMES FILHO, Jose´ F. Referencial para um Projeto de Indu´stria Automobilı´stica no Nordeste do Brasil. Recife: SUDENE, 1997.
[27] HASHMI, Aamir R.; BIESEBROECK, Johannes Van. The relationship between market structure and innovation in industry equilibrium: a case study
of the global automobile industry. Review of Economics and Statistics Vol.98 n.1, p.192-208, 2016. doi: 10.1162/REST a 00494
[28] HORVATH, J. “A Suggestion for a comprehensive measure of concentration”. Southern Economic Journal, XXXVI, Vol.4, p.446-52, 1970. doi:
10.2307/1056855
[29] LUTTMER, Erzo G. J. “Selection, growth, and the size distribution of firms.” The Quarterly Journal of Economics Vol.122 n.3, p.1103-1144, 2007.
doi: 10.1162/qjec.122.3.1103
[30] MEILAK, Chris. “Measuring export concentration: The implications for small states.” Bank of Valletta Review Vol.37, p.35-48, 2008. https://www.bov.
com/documents/bov-review-37-paper-3
[31] NALDI, Maurizio; FLAMINI, Marta. The CR4 index and the interval estimation of the Herfindahl-Hirschman index: an empirical comparison. Available
at SSRN 2448656, 2014. doi: 10.2139/ssrn.2448656
[32] OICA: http://www.oica.net/category/about-us access 28 dec 2018.
[33] PAVIC, I.; GALETIC, F.; PIPLICA, Damir. “Similarities and differences between the CR and HHI as an indicator of market concentration and market
power.” Br. J. Econ. Manag. Trade Vol.13 n.1, p.1-8, 2016. doi: 10.9734/BJEMT/2016/23193
[34] PERSKY, Joseph. “Retrospectives: Pareto’s law.” Journal of Economic Perspectives Vol.6 n.2, p.181-192, 1992. doi: 10.1257/jep.6.2.181
[35] PUDO, Paula B.; VALE, Cristiane P. “O mercado automobilı´stico no cena´rio econoˆmico brasileiro”. Revista Interfaces, Suzano, Nupe-Unisuz Vol.4
n.3, p.69-71, 2012.
[36] RESENDE, Marcelo. “Medidas de concentrac¸a˜o industrial: uma resenha”. Ana´lise econoˆmica Vol.12 n.21 and 22, 1994. doi: 10.22456/2176-5456.10488
[37] RHOADES, Stephen A. “The Herfindahl-Hirschman index.” Fed. Res. Bull. Vol.79, p.188, 1993.
[38] RODD, John. “Pareto’s law of income distribution, or the 80/20 rule.” International Journal of Nonprofit and Voluntary Sector Marketing Vol.1 n.1,
p.77-89, 1996. doi: 10.1002/nvsm.6090010111
[39] ROSSI, Jose´ M. “Indices de desigualdade de renda e medidas de concentrac¸a˜o industrial. Aplicac¸a˜o a casos brasileiros”. Revista de Economia Polı´tica
Vol.4 n.4, 1984.
[40] ROTTA, Ivana; BUENO, Fernanda, “Ana´lise setorial da indu´stria automobilı´stica: principais tendeˆncias.” Encontro Nacional de Engenharia de Produc¸a˜o,
(Enegep) 20, 2000.
[41] SANTOS, Angela M. M. M. “Indu´stria Automobilı´stica: Mercado Internacional”. BNDES a´rea de Operac¸o˜es Industriais 2, May 2001.
[42] SANTOS, Angela M. M. M.; PINHA˜O, Caio M. de A. M. “Panorama da indu´stria automobilı´stica na Ame´rica do Sul”. BNDES Setorial, Rio de
Janeiro, n.8, p.171-191, Set. 1998. https://web.bndes.gov.br/bib/jspui/handle/1408/3085
[43] SANTOS, Angela M. M. M.; SOUZA, Adilson J. de; COSTA, Claudia S. “Desempenho recente da indu´stria automobilı´stica”. BNDES Setorial, Rio
de Janeiro, n.1, p.82-91, July 1995.
[44] SARTI, Fernando; BORGHI, Roberto A. Z. Evoluc¸a˜o e desafios da indu´stria automotiva no Brasil: contribuic¸a˜o ao debate. Friedrich Ebert-Stiftung
Brasil, ANA´LISE No. 8/2015, 2015. http://library.fes.de/opus4/frontdoor/index/index/docId/44111
[45] SCAVARDA, Luiz F.; BARBOSA, Tiago P. W.; HAMACHER, Sı´lvio. “Comparac¸a˜o entre as tendeˆncias e estrate´gias da indu´stria automotiva no Brasil
e na Europa”, Gest. Prod. Vol.12 n.3 Sa˜o Carlos Sept./Dec. 2005 doi: 10.1590/S0104-530X2005000300007
10
[46] SILVA, Wesley; CAVALARI, Meire; ONOFRE, Rosana; CORSO, Jansen. “Ana´lise do grau de concentrac¸a˜o da indu´stria automobilı´stica brasileira e
sua relac¸a˜o com a participac¸a˜o no mercado”, Revista de Nego´cios Vol.13 n.1, p.93-107, 2008. doi: 10.7867/1980-4431.2008v13n1p93-107
[47] SILVA, Christian L. “As estrate´gias da indu´stria automobilı´stica brasileira”. Net, revista FAE Business, n.2, jun. 2002. available at: http://img.fae.edu/
galeria/getImage/1/16581120067819246.pdf access: 28 dec. 2018.
[48] TEN KATE, Adriaan. “The dominance index in Mexican merger control: does it perform better than the HHI.” Antitrust Bull. Vol.51, p.383, 2006.
[49] TOFFLER, Alvin. Third Wave. Vol.484. New York: Bantam books, 1980.
[50] Wilbert, Marcelo D.; Serrano, Andre´ L. M.; Gonc¸alves, Rodrigo de S.; ALVES, Laı´s S. “Reduc¸a˜o do imposto sobre produtos industrializados e seu
efeito sobre a venda de automo´veis no Brasil: uma ana´lise do perı´odo de 2006 a 2013”. Revista Contemporaˆnea de Contabilidade Vol.11 n.24, p.107-124,
2014. doi: 10.5007/2175-8069.2014v11n24p107
[51] WOMACK, James P.; JONES, Daniel T.; ROOS, Daniel. A. Ma´quina que Mudou o Mundo. Rio de Janeiro: Campus, 1992.
